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一步对 TiO2 薄膜表面结构进行研究，研究者还观察到 TiO2 的另一特性——光




本研究使用铁、氮共掺杂 TiO2，对其进行改性研究，以期使 TiO2 的吸收波长向
可见光方向移动，并使 TiO2 的光催化活性和亲水性得到提高。 
本文先以三乙胺为氮源，用 TiCl4 制备氮掺杂 TiO2 (N-TiO2)粉末，并用吸附
法在 N-TiO2 粉末表面负载一定量铁离子，高温处理后形成铁、氮共掺杂 TiO2 
(Fe/N-TiO2)粉末光催化剂。以亚甲基蓝为模型反应物，分别考察了不同制备条
件、不同方法制备的掺杂 TiO2 在可见光和紫外光照射下的光催化性能。此外，




利用 SEM、XRD、XPS、UV-Vis 吸收光谱等手段对掺杂前后 TiO2粉末光
催化剂和薄膜的结构进行了表征。结果表明:（1）400℃热处理的 Fe/N-TiO2 
(0.38at.% Fe)粉末有比较好的光催化活性，在紫外灯和太阳光下催化活性比纯
TiO2 分别提高 1 和 2 倍。（2）经 500℃热处理的 Fe/N-TiO2 (0.5at.% Fe)薄膜显示
出更佳的亲水性能, 在可见光下优势尤为明显。（3）在上述两种实验制得的样
品中，N1s 均在 396.6eV 和 399.6eV 出现结合能峰，说明有 N 原子取代 TiO2
中 O 形成 Ti－N 结构。（4）氮掺杂增强了 TiO2 在可见光区的光响应，铁掺杂能
降低电子和空穴的复合几率，两种效应协同作用，进一步提高 TiO2 粉末的光催

















TiO2 photocatalytic oxidation is a promising method of sewage treatment and 
air purification, which, by virtue of its strong oxidation power, can decompose most 
organic pollutants into CO2, H2O and other small inorganic molecules completely. 
By research on surface structure of TiO2 thin films, it had been found that ultraviolet 
(UV) illumination of TiO2 could create a hydrophilic surface that allows water to 
spread extensively on the common ground. However TiO2 shows photocatalytic 
activity and super-hydrophilic activity only by irradiation of UV light for its wide 
band gap (Eg = 3.2 eV). Unfortunately the proportion of UV light to the sun light is 
very small. In addition, easy recombination of photo-induced electrons and holes 
makes the efficiency of photoquantum lower. These unfavorable factors make the 
practical application of TiO2 limited. Having considered the above factors, it is 
suggested by the investigators that employing iron and nitrogen to codope TiO2 
should improve the photocatalytic performance and hydrophilic activity, and may 
enable the absorbing wavelength of TiO2 to move to the visible light region.  
In this inverstigation, using triethylamine as nitrogen source, TiO2 powder doped 
with nitrogen (N-TiO2) were synthesized by TiCl4. TiO2 powder codoped with iron 
and nitrogen (Fe/N-TiO2) was prepared by adsorption-deposition of Fe3+ on N-TiO2 
powder and heat treatment. The photocatalytic degradation of methylene blue solution 
was used as model reaction to evaluate the photocatalytic activity under visible light 
and UV light irradiation of TiO2 powder prepared under different conditions or by 
various methods. In addition，TiO2 doped with iron (Fe-TiO2) thin films were 
synthesized by using sol-gel method. TiO2 codoped with iron and nitrogen (Fe/N-TiO2) 
thin films were prepared by heat treatment Fe-TiO2 thin films in ammonia atmosphere. 
The influence of doping content and heat treatment temperature on the hydrophilicity 
and its stability of the thin films was studied by measuring the contact angle of water 
on the surface of films. 
SEM, XRD, XPS and UV-Vis absorption spectra were employed to characterize 
















shown as follows: (1) Fe/N-TiO2 (0.38at.% Fe) powder heat-treated at 400℃ has 
shown a higher photocatalytic activity under visible light irradiation, which is about 
2 times as high as that of pure TiO2 under UV light, and 3 times under sunlight. (2) 
Fe/N-TiO2 (0.5at.% Fe) film heat-treated at 500℃ has shown a better hydrophilicity, 
especially for visible light irradiation. (3) The samples prepared in the above two 
experiments, N1s owns binding energy at 396.6eV and 399.6 eV, suggest that some 
N atoms substitute O atoms in TiO2 lattice. (4) Doping of nitrogen in TiO2 enhances 
photoresponse in the visible light region and doping of Fe3+ reduces the 
recombination of electrons and holes. Both of the effects cooperate with each other 
to help improve the photocatalytic property of the TiO2 powders and the 
super-hydrophilicity of the TiO2 films. 
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